Studies on investor sentiment are mostly focused on the stock market, but little attention has been paid to the effect of investor sentiment on the return of a specific industry. This paper constructs a proxy variable to examine the relationship between investor sentiment and the return of a specific industry, using the Principle Component Analysis, and finds that investor sentiment is positively correlated with the industry return of the current period and negatively correlated with that of one lag period; we classify investor sentiment as optimistic state and pessimistic state and find that optimistic investor sentiment has a positive effect on stock returns of most industries, while pessimistic investor sentiment has no effect on them; this paper further builds a two-state Markov regime switching model and finds that sentiment has different effect on different industries returns on different states of market.
Introduction
Classical financial theory believes that the market is efficient, all investors have perfect rationalities, and the security price has adequately reflected all the information in the market, so the asset price cannot be affected by investor sentiment. However, with the development of the financial market, many "anomalies" cannot be explained. Many scholars began to doubt the assumption of market efficiency, and behavioral finance emerged. Behavioral finance rejected the assumption of investors' perfect rationality and holds that investors tend to be affected by their own sentiment while making decisions, which leads to bias of irrationalities in investment decision. Consequently, investor sentiment may be a systematic risk factor which affects stock returns. Bradford De Long et al. [1] proved that investor sentiment is an intrinsic factor which affects the equilibrium price of the stock with a noise trader model.
Currently, many scholars try to explore the relationship between investor sentiment and the stock return in terms of investor sentiment. Lee et al. [2] proved that excess returns are contemporaneously positively correlated with shifts in sentiment, and the magnitude of bullish (bearish) changes in sentiment leads to downward (upward) revisions in volatility and higher (lower) future excess returns. Brown and Cliff [3] found that investor sentiment cannot predict future return in the short run, and it is negatively correlated with returns of the next one to three years. Baker and Wurgler [4] argue that market-wide sentiment should exert stronger impacts on stocks that are difficult to value and hard to arbitrage. Lemmon and Portniaguina [5] find that investor sentiment has a negative effect on value stocks, but has no significant effect on growth stocks. Stambaugh et al. [6] illustrate that a broad set of anomalies are stronger following high levels of sentiment, and the short leg of each strategy is more profitable following high sentiment, but sentiment exhibits no relation to returns on the long leg of the strategies. Ben-Rephael et al. [7] pointed out that investor sentiment is positively correlated with the excess return of the market in the same period and negatively correlated with the excess return of later periods. Baker et al. [8] proved that global sentiment is a contrarian predictor of country-level returns. Both global and local sentiments are contrarian predictors of the time series of cross-sectional returns within markets. Wang and Sun [9] showed that investor sentiment does not only affect the returns of Shanghai and Shenzhen stock markets, but also reversely corrects return fluctuations of these two markets to a large extent. Study by Huang [10] finds that there is a distinct cross-sectional effect between the investor sentiment index and the expected return of the market, and the effect is reflected in return indices for different industries with the largest effect on the information industry and the least effect on the transportation industry.
Some scholars classify investor sentiment as the optimistic state and the pessimistic state in order to examine the effect of investor sentiment on the return of a specific industry. For example, Zhang and Yang [11] adopt GARCH-M Model to prove that institutional investor sentiment has a great effect on stock returns, and sentiment rise has a greater effect on stock returns than sentiment decline. Chi and Zhuang [12] demonstrated investor sentiment affects stock returns significantly, and the effect of optimistic sentiment is greater than that of pessimistic sentiment. Besides, extreme sentiment has a special predictive power in the stock market. Lu and Lai [13] showed that investor sentiment has a significant effect on the Shanghai composite index. When the market is in a rising stage, investor sentiment is more optimistic and more investors enter the market; when the market is in a declining stage, investor sentiment is relatively pessimistic and investors will wait to enter the market.
The state of the financial market (bearish or bullish) changes accordingly with the continuous change in the financial market and the adjustment of macroeconomic policy, which will lead to corresponding changes of the coefficients for the econometric model for the return of an industry. One of the models to capture this kind of coefficient change is the Markov switching regime model with state change. Hamilton [14] introduced for the first time the Markov regime switching model into a variable structure model and studied the effect of the cyclic changes of the US economy on the actual output from 1953 to 1984. Later, a large number of researchers adopted the Markov regime switching model to characterize endogenic structural changes such as Lanne et al. [15] , Farmer et al. [16] , and Chen et al. [17] . This paper attempts to verify the bull and bear market using the twostate Markov regime switching model. On this basis, it further examines the changes in the effect of investor sentiment on returns of different industries in different market states.
Previous studies showed that investor sentiment significantly affects stock returns. Which kinds of industry's stocks are more easily affected by investor sentiment ? Are there any differences between their effects of the optimistic and the pessimistic states on returns of an industry? What is the difference between the effects of investor sentiment on the return of an industry at different market states? Aiming at these questions, this paper will conduct close explorations. And my paper's main contribution is to set a two-state Markov regime switching model to find that sentiment has different effect on different industries returns on different states of market. The remaining part of this paper is arranged as follows: the second part is for the index construction of investor sentiment; the third part is an empirical study; and the fourth part is the conclusion.
Proxy Index Construction of Investor Sentiment

The Selecting of Proxy Indicator of Investor Sentiment.
At present, there are two measures for investor sentimentthe direct approach and the indirect approach. The direct approach is rather subjective and can get only a portion of investor feedbacks. Therefore, most investor sentiment measurements adopt the index in Baker and Wurgler study [4] , which selects these six variables-the average closed-end fund discount (CEFD), NYSE share turnover (TURN), the number on IPOs (NIPO), average first-day returns on IPOs (RIPO), the equity share in new issues, and the dividend premium to form an investor sentiment variable based on the Principal Component Analysis. Considering the characteristics of the Chinese stock market and the availability of data, this paper selects CEFD, NIPO, RNIPO, the number of new investor accounts for A shares (NIA), and Shanghai share turnover (TURN) to form a proxy variable for investor sentiment based on the Principal Component Analysis. The samples are monthly data from the Resset database during January 2005 to January 2013 (http://www.resset.cn).
(1) CEFD. CEFD is the ratio of the difference between the net asset value (NAV) and unit price of the closed-end fund to NAV. Lee et al. [18] find that investor sentiment can be measured by CEFD, and it also gives a comprehensive explanation to the closed-end fund discount puzzle; Wu and Han [19] show that CEFD can be a proxy variable for investor sentiment. When there is a high CEFD, stock market investors lack confidence, and their sentiment is low. The calculation formula is
where is the closing price of fund in month , NAV is the last NAV published in month , and represents the number of the selected funds.
(2) NIPO. Initial public offering (IPO) is the process for the enterprise to firstly issue stocks to investors in the stock exchange for the first time to raise funds for its development. When the market sentiment runs high, the stock price will grow, and the pace of IPOs will speed up, leading to more IPOs during such high market sentiment period. On the contrary, when the market is in low sentiment, the stock market will slow down or even suspend the issuing of new stocks. Empirical evidence presented by Baker and Wurgler [4] finds that the number of IPOs (NIPO) is a good proxy variable for investor sentiment.
(3) RIPO. RIPO denotes the return on the IPO in the first trading day, namely, the percentage of the closing price to the offering price. When the market sentiment is high, investors will have a greater interest in the new stock, thus resulting in higher return on the IPO (RIPO). Otherwise, low investor [19] find that the discount and the premium of IPO can be used to explain investor sentiment.
(4) NIA. The number of new investment accounts (NIA) reflects investors' market demand in the stock market. When investor sentiment is high, the enthusiasm to enter the market will rise, and the number of investment accounts will increase accordingly; otherwise, the number of investment accounts will decrease. Wu and Han [19] , and Zhang and Yang [11] all suggest that NIA can be used as a good proxy variable for investor sentiment.
(5) TURN. The turnover rate (TURN) of a stock is the fraction sold within a certain period of time. When investor sentiment is high, they actively participate in trades, resulting in high TURN; otherwise, the decrease in market participation will lead to low TURN. Wu and Han [19] and Zhang and Yang [11] believe that TURN can be a proxy variable for investor sentiment. TURN data in this paper is the weighted monthly average turnover of A shares. According to the correlation analysis of each index in Table 1 , each index is correlated to one another in a rather complicated manner. For example, a negative correlation exists between all these pairs of proxy variables-CEFD and NIPO, CEFD and NIA, NIPO and RIPO, and NIPO and TURN.
The Constructing of Investor Sentiment
Index. This paper adopts Baker and Wurgler's [4] approach to forming an investor sentiment proxy index. We start by estimating the first principal component of the five proxies and their lags. This gives us a first-stage index with ten loadings, one for each of the current and lagged proxies. The synthesized sentiment indexes are presented as follows (the cumulative contribution rate of the first five components is 87.06%):
We then compute the correlation between the first-stage index and the current and lagged values of each of the proxies. Finally, we construct Sent as the first principal component of the correlation matrix of five variables of each proxy's lead or lag, whichever has the higher correlation with the first-stage index. Table 2 shows that each proxy's lead or lag with higher correlation coefficient is CEFD −1 , NIPO −1 , RIPO , TURN , and NIA . We analyze these five indexes with the Principle Component Analysis, we choose the first principle component (the cumulative contribution rate of the first three components reaches 90.17%), and we get the following sentiment composite index Sent : to the end of 2007, investor sentiment was pushed to a summit with a lot of good news such as continuous improvement in corporate performance and the abolition of constrictions on foreign investment, and a big bull market emerged in Chinese stock markets. However, negative influence of subprime crisis in the United States spreads to domestic investors, leading to market index slump and pessimistic attitude toward stock markets. By way of selecting proxy index of investor sentiment and synthesizing new proxy index with principal components, investor behavior in the stock market can be better characterized. Thus, the new proxy index is more reasonable to a certain extent.
Empirical Study
This paper adopts Wind Information monthly data from January 2005 to January 2013 and divides industries into 23
categories. The monthly return of a specific industry is , = ln , − ln , −1 , where is the closing price of industry in month . The descriptive statistics of each industry are presented in Table 3 . Table 3 shows that biopharmaceuticals, farming, forestry, animal husbandry, fishery, nonferrous metals, catering and tourism, and transportation equipment have high monthly average returns with mean value of each above 0.006, among which the highest one is that of biopharmaceuticals; and the monthly average returns of transportation, ferrous metal, electronics, public utility, and general industry are relatively low with each mean value less than zero, among which the lowest one is the stocks of transportation. In terms of industry fluctuations, nonferrous metal presents the widest range, because it is closely related to industries of large metal demand such as real estate, autoindustry, and shipbuilding industry. These industries presented a cycle from prosperity to depression during the period from 2005 to 2013, thus leading to a wide range of fluctuations of nonferrous industry.
The Relationship between Market Sentiment and Return of a Specific Industry.
For the concurrent effect of sentiment on industry return with OLS, the equation is sentiment on the returns of specific industries. It shows that market sentiment is significantly and positively correlated with the current return of a specific industry. More optimistic market sentiment of the current period leads to a larger number of stock demand and in turn greater stock return, among which the greatest effect of investor sentiment appears in nonferrous material industry with the parameter estimate of 0.018426. This may be probably attributed to industries closely connected to financial industry of nonferrous materials; when the financial industry of nonferrous materials goes well, the stock trading of nonferrous materials will increase greatly; when the financial industry of nonferrous materials goes bad, the demand for nonferrous material stock becomes much smaller. And at the same time overinvestment causes serious excess of production capacity. The impact of market sentiment on the financial industry of nonferrous materials couples with the impact on the industry of nonferrous material, leading to low expectations with the consequences of sharper decrease in nonferrous material stock trading.
Therefore, this may be the reason for the relatively greater effect of investor sentiment on the nonferrous metal industry.
Investor Sentiment Effect of Different Periods on the
Returns of Specific Industries. In the study of investor sentiment effect on the returns of specific industries, we should consider that investor sentiment at different period will have different impacts on industry return because people's inherent mind sets and habits often lag behind the change in economic decisions. Thronging autocorrelation test, it can be found that the level of investor sentiment is one-period lag, so we introduce the market sentiment level of the one period lagged in (4) to verify the effect of sentiment levels of different periods on the returns of specific industries:
The results in Table 5 show that the goodness of fit has been appreciably improved after investor sentiment at lag 6 Mathematical Problems in Engineering one is introduced into the regression: the coefficients of investor sentiment for the current period are all significantly positive while those for the one period lagged are all negative with six coefficients insignificant. This fact indicates that the stock return is positively correlated with investor sentiment at the current period and negatively correlated with investor sentiment at one-period lag. Meanwhile, the phenomenon that coefficients for investor sentiment at the current period are all greater than those coefficients for lag one implies that there exists price overcorrection for lag one in the Chinese stock market.
The Effect of Different States Investor Sentiment on
Industry Returns. In order to clearly understand the effect of different investor sentiment levels on the industry returns, investor sentiment is divided into two kinds: optimism and pessimism. The division of optimism and pessimism is when investor sentiment index is greater than zero, it is defined as the optimistic month, while it is defined as the pessimistic month if it is smaller than zero. The statistical results are shown in Table 6 . Table 6 shows that the industry return of the optimistic period is greater than that of the pessimistic period. In the sampling period, there are 57 months when investors are optimistic, of which the market average returns are 0.395745, and there are 40 months when investors are pessimistic, of which the average market income is −0.36907. The difference between the two is 0.764818.
For the effect of optimistic and pessimistic investor sentiment on industry return with OLS, the equation is
From the results shown in Table 7 , we can see that when investor sentiment index value is positive, optimistic investor sentiment has a positive effect on the returns of most industries, because fundamentals continue to be better, and investors' investment and speculative motives are strengthened to cause the market to rise all the way. However, when investor sentiment index value is negative, the effect of the pessimistic investor sentiment on the stock returns is not significant, because investors will weaken their motivation to participate in the market when the market sentiment is pessimistic, and they will be wary of entering the market and even hold the stocks refusing to sell them because of the heavy loss they have already suffered. To some extent, this also prevents the stock price from falling sharply. At the same time, the proportion of the irrational investors will go down in this period and rational investors will occupy a dominant position. Therefore, the effect that the sentiment of the pessimistic investors impacts on industry returns will become insignificant.
Studies on Effect of Investor Sentiment on Industry Return
Based on Markov Regime Switching. With the development of the financial markets and adjustment of macroeconomic policy, the market state has changed, which changes coefficients of estimated industry returns within the model accordingly.
To capture this kind of change, the paper employs the Markov regime switching model. After adopting the Markov regime switching model, the paper compares the monthly stock index of the current period with the indexes three months before and after the current period in order to further verify the bearish or the bullish state. If the index of the current period is at the highest position, it means a peak, and it is called the bull market; if it is at the lowest position, it means a trough, and it is considered to be the bear market.
General Model.
In order to investigate the effect of investor sentiment on industry returns, this paper proposes the following regression model:
where is the industry return at time and Sent denotes the investor sentiment.
Markov Regime Switching
Models. This paper employs the -algorithm proposed by Hamilton. There is timevarying regression equation between the returns of industry and investor sentiment, and it represents effects of investor sentiment on industry returns in different states, where state variable denotes homogenous unobservable stochastic variable of and has the first-order Markov process in the state space; its transition matrix = ( ), where = Pr( = | = ) and ∑ =1 = 1, for any ; the current state is only correlated with the state of one-period lag, while other past states do not have any effect. The stochastic state variable is set to be one or two, and the switching of investor sentiment is not a continuous change. At this time, (8) 
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. . .
( = )
where
Then the parameters to be estimated in (6) can be expressed in (9):
The conditional density in different states is
where −1 denotes the information set at time − 1, and is the parameter set of the parameters to be estimated, that is, , and in the state −1 with the information set at time −1, that is, −1 , the marginal density function of follows a mixed normal distribution, with its probability density
where ⊗ denotes the multiplication of two vectors and 1 represents ( × 1) vectors with all the component to be 1. Formula (7) shows that there are industries and the impacts of investor sentiment in different states on the market returns of the industries are different. The optimal inference and prediction of | based on the information set at time − 1 can be obtained from iteration of (14) . At last, all the parameter can be estimated through maximizing the likelihood function. Probabilities obtained from all the observations are called smoothed probabilities. The Markov regime switching models can separate the data automatically to identify different state intervals and thus avoid the bias caused by subjective segmentation:
,
Empirical Analysis.
Comparing the AIC value or the BIC value, we can find that the two-state Markov process is more useful. Moreover, the goodness of fit has been greatly improved when adopting the Markov process. We estimate the parameters of (7) on R software, which are shown in Table 8 . At first, comparing the stock index of an industry in the current period with those indexes three months before and after the current period, we can find that the split share structure reform started in May 2005; the issuing of a large number of open-end funds and the expectation of RMB appreciation led to excess liquidity in the securities market, and return indexes of all industries went up all the way. If we select the data for all industries around January 2007, we can see that the data at this sentiment level are relatively highs (which makes a crest), that is, all the industries are in a bull market. So all industries are at state one-a bull market. But starting from 2007, with the influence of a series of bad news such as the soaring of inflation, the suspension of the issuing of funds, and the US subprime crises, the Chinese stock market fell into a long bearish period, and all indexes for various industries plummeted. We choose the data for all industries around January 2010 and see that the indexes at this sentiment level are at a relatively low level, which makes a trough. We can believe that all the industries are in a bearish market; that is, for all the industries the state is two, a bearish market.
Secondly, with the state being set, we test whether the switching of the state significantly affects the coefficients for investor sentiment index. In Table 8 , we can see that the effects of investor sentiment on the stock returns of industries are quite different in the bull market and in the bear market. For agriculture, forestry, animal husbandry and fishery, mining, ferrous metals, textiles and services, and business and trade sectors, effects of investor sentiment on stock returns of these industries are significant in the bull market, while in the case of a bear market, effects are not significant. Animal husbandry and fishery and extractive industries belong to the foundational industries in national economies and are closely related to economic trends. When the market is bullish, it will promote the development of those industries, and investors will have greater interest in stocks of these industries and choose to buy more of these stocks for an optimal investment portfolio; therefore, the effect of investor sentiment at this state is significant on these industries. When the market is bearish, investors may choose to avoid this type of stocks, and effect of investor sentiment on stock returns of these foundational industries becomes less significant. For chemical industry, nonferrous metals, building materials and construction, biopharmaceuticals, financial service, and general industries, the effect of investor sentiment on returns of these industries is not significant when it is a bull market, while in the case of a bear market, the effects of investor sentiment on the stock are significant. This may be because nonferrous metals and petrochemical category belong to resource-based industry, and investors will increase the investment in resources stocks to avoid risks, which makes these stocks more resistant to risks. Therefore the effect of investor sentiment on these stocks is more significant in a bear market, while in a bull market it becomes insignificant. For industries such as mechanical equipment, electronics, transportation equipment, household appliances, food and beverage, light manufacturing, public utilities, transportation, real estate, catering and tourism, and information services, the effect of investor sentiment on returns of the industry is significant whether it is in a bull market or in a bear market. Investor sentiment to the stocks of these industries is generally stable. This may be due to the fact that industries of household appliances, food and beverage, and other consumer goods are generally stable and thus will not change dramatically with economic conditions. For information equipment industry, whether it is in a bull market or a bear market, the effect of investor sentiment is not significant, because information equipment industry is a high-tech industry; China's information industry is relatively backward and cannot play a role in leading the stocks of the information industry. Consequently, the effect of investor sentiment on the return of the information equipment industry in China is relatively small either in a bull market or in a bear market.
At last, the effect of investor sentiment on returns of stocks of different industries is different in duration. For agriculture, forestry, animal husbandry and fishery, mining, ferrous metals, textiles and services, and commercial trade industries, the expected duration of the effect in state one is 2. In short, each industry has its own characteristics. For resource-based industries such as nonferrous metals and petrochemicals, the effect of investor sentiment on stock returns of these industries is relatively significant in a bearish market condition, while the effect is insignificant when the stock market is bullish. As for household appliances, food and beverage, and other consumer goods industries, the effect of investor sentiment on stock returns of these industries is generally stable. There is no significant effect of investor sentiment on stock returns of the information equipment industry, whether it is in a bull market or bear market.
Smoothed Probability Analysis.
In order to further understand the duration of each state and the maximum probability for which state may appear in each period, we can further investigate the effect of investor sentiment on each industry through the smoothed probability in Figure 2 . Here, it is regarded as the bull market when Pr( = 1 | −1 = ) > 0.5 and as the bear market when Pr( = 2 | −1 = ) > 0.5. Due to space limitations, this paper only presents the smoothed probability plots of the animal husbandry and fishery industry.
Conclusion
This paper constructs a proxy variable for investor sentiment to examine the relationship between investor sentiment and the return of a specific industry, using the Principal Component Analysis, and finds that investor sentiment is positively correlated with the current period industry return and negatively correlated with that for one period lagged, and investor sentiment coefficients for the current level are greater than coefficients for one period lagged, which demonstrates there exists a one-period price overcorrection in China's stock market; according to a standard, investor sentiment is classified into two kinds: the optimistic and the pessimistic, and optimism shows positive effects on stock returns on most industries while the pessimistic yields no significant effects on the majority of industries' stocks. In this paper, we establish a two-state Markov model to identify the shifting between the bull market and the bear market, which helps to study the effect of investor sentiment on the industry returns in the bear market and in the bull market. It finds that the animal husbandry and fishery industry and the extractive industry belong to the foundational industry of the national economy and are closely related to economic trends. When the stock market is bullish, the market condition will promote the development of these foundational industries. When the stock market is bearish, investors may choose to avoid stocks of these industries and thus the effect of investor sentiment on stock returns of these foundational industries will become less significant. For resource-based industries such as nonferrous metals and petrochemicals, the effect of investor sentiment on stock returns of these industries is relatively significant in a bearish market condition, while the effect is insignificant when the stock market is bullish. As for household appliances, food and beverage, and other consumer goods industries, the effect of investor sentiment on stock returns of these industries is generally stable. There is no significant effect of investor sentiment on stock returns of the information equipment industry, whether it is in a bull market or bear market. Each industry has its own characteristics. To construct investment portfolios with a consideration of the differences in the effect of investor sentiment on returns of different industries in different market states is of important reference value to large institutional investors in allocating their funds among different industries in the securities market.
